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Experimental 

Crystal data 

C 6 H 15 NO + -CioH 5 N 4 0 7 ~1.5H 2 0 

M, = 438.40 

Monoclinic, P2 ( /c 

a = 9.6003 (5) A 

b = 11.6568 (6) A 

c = 18.1993 (9) A 

/3 = 98.066 (3)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2004) 
r in = 0.948, 7„ = 0.979 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.131 
S = 1.09 
3219 reflections 
341 parameters 
49 restraints 



0.043 



V = 2016.51 (18) A J 
Z = 4 

Mo Ka radiation 
/x = 0.12 mm -1 
T = 293 K 

0.30 x 0.20 x 0.20 mm 



16207 measured reflections 
3219 independent reflections 
2353 reflections with / > 2a(I) 
R iM = 0.033 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.34 e A~ 3 

Ap mi „ = -0.26 e A~ 3 



In the title hydrated molecular salt, C 6 H 16 NO + C 10 H5N4O7~- 
1.5H 2 0 [systematic name: 7V,/V-diethyl-2-hydroxyethanamin- 
ium 5-(2,4-dinitrophenyl)-2,6-dioxo-l,2,3,6-tetrahydropyrim- 
idin-4-olate sesquihydrate], the dihedral angle between the 
six-membered rings in the anion is 37.66 (11)°. The nitro 
groups ortho and para to the ring junction are rotated from 
their attached ring by 40.8 (3) and 23.5 (3)°, respectively. The 
ethanol group is disordered over two of the 'arms' of the 
cation in a statistical ratio. In the crystal, [010] chains of anions 
occur, linked by N— H- ■ O and O— H- ■ O hydrogen bonds, 
which generate R%(8) loops. Further N— H- ■ O and O — 
H- ■ O hydrogen bonds link the components into a three- 
dimensional network. One of the water O atoms lies near an 
inversion centre and is 50% occupied. 

Related literature 

For related barbiturates, see: Kalaivani et al. (2008); Kalaivani 
& Buvaneswari (2010); Buvaneswari & Kalaivani (2011); 
Babykala & Kalaivani (2012). 




O 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


7J-H 


h-a 


D-A 


D-H-A 


08-H8- ■ 09 1 


0.82 


2.14 


2.739 (10) 


130 


09-H9-011" 


0.82 


2.11 


2.841 (17) 


148 


N3-H3-03 ia 


0.86 


1.94 


2.794 (2) 


174 


N4-H4A- ■ 01 iv 


0.86 


1.97 


2.804 (3) 


165 


N5-H5/t- O10" 


0.97 (4) 


1.86 (4) 


2.808 (4) 


164 (3) 


O10-H10/J- ■ 02 


0.90 (2) 


1.87 (3) 


2.751 (3) 


163 (5) 


O10-H10A- ■ 06 iv 


0.89 (2) 


2.02 (2) 


2.902 (4) 


172 (6) 


Symmetry codes: 
-x + l,y-\, -z + | 


(1) -x, -v+1, 
(iv) -.Y+l,y + i, - 


-z + i; 
t+% 


(ii) i-l.-n 


- 1 z - 1; (iii) 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SIR92 (Altomare et al, 1993); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al, 
2008); software used to prepare material for publication: 
SHELXL97. 

The authors are thankful to the SAIF, HT Madras, for the 
data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB7074). 
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Acta Cryst. (2013). E69, o863-o864 [doi:10.1107/S1600536813012257] 

N,N-Diethyl-2-hydroxyethanaminium 5-(2,4-dinitrophenyl)barbiturate 
sesqui hydrate 

Govindan Mangaiyarkarasi and Doraisamyraja Kalaivani 
Comment 

Good crystallinity of the title barbiturate (pyrimidine derivative) and the biological effects of the related barbiturates 
(Kalaivani et al. ,2008; Kalaivani & Buvaneswari,2010) necessitate us to subject the molecular salt of the present 
investigation for single-crystal X-ray analysis. The crystal structures of two different barbiturates with AyV-diethyl-2-hy- 
droxyethanaminium cation have been reported by us recently (Buvaneswari & Kalaivani,2011; Babykala & 
Kalaivani,2012). No disorder has been observed in their cation moieties. The X-ray results of the molecular salt of 
present interest imply that the asymmetric unit consists of AyV-Diethyl-2-hydroxyethanaminium cation, 5-(2,4-dinitro- 
phenyl)barbiturate anion and 1.5 molecules of water (Scheme).Fig.l is the ORTEP diagram of the title molecule with 
30% probability displacement ellipsoids. Disorder has been noticed in the ethanol group of diethylethanolammonium 
cation at two positions with equal probability (50% occupancy). The crystal structure features a number of N — H—O and 

0 — H---0 hydrogen bonds (Table. 1) and these hydrogen bond interactions extend three dimensionally (Fig. 2). Oil of 
water molecule is also disordered with its symmetry related position (sym:-x + \,-y,-z + 2). The hydrogen atoms of Oil 
could not be located.In the anion, the dinitrophenyl ring and the barbiturate ring are not planar and the dihedral angle 
between them is 37.65 (0.09)°.The nitro groups attached to C3 and CI atoms of phenyl ring make dihedral 
angles,23. 51(0.15°) and 39.75(0.11°) respectively with the phenylplane. The inversion related barbiturate residues are 
linked through i? 2 2 (8) motifs. 

Experimental 

1- Chloro-2,4-dinitrobenzene(2.02 g, 0.01 mol) was dissolved in 20 ml of ethanol and mixed with barbituric acid(1.2 g, 
0.01 mol) dissolved in 30 ml of ethanol. To this mixture diethylethanolamine (5.85 g, 0.05 mol) was added,the red 
coloured solution obtained was shaken well for 3 h and kept as such at 25° C. Dark shiny maroon red crystals were 
deposited from the solution after 4 weeks. The crystals were washed with 5 ml of ethanol followed by 30 ml of ether, 
powdered well and was further washed with 40 ml of dry ether to remove unreacted reactants.The pure crystals thus 
obtained were recrystallized from hot ethanol(yield:85%; m.pt; 511 K). Red blocks were obtained by slow evaporation of 
an ethanol solution at room temperature. 

Refinement 

The initial refinement of the structure showed abnormal displacement ellipsoids for two chains of diethylethano- 
lammonium ion, soon it could be identified as disorder arising from the ethanol and ethyl group exchanging positions. 
The disordered components are suitably positioned and the occupancies refined, keeping the sum of occupancies as 1. As 
the occupancies convulsed to 50%, their values were fixed as 0.5 towards the last cycles of refinement. 
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Computing details 

Data collection: APEX2 (Broker, 2004); cell refinement: SAINT (Bmker, 2004); data reduction: SAINT (Bruker, 2004); 
program(s) used to solve structure: SIR92 (Altomare et ah, 1993); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et ah, 2008); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 




Figure 1 

The ORTEP diagram of the title compound with 30% probability displacement ellipsoids. 
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Figure 2 

Packing view of title compound. 

iV,iV-Diethyl-2-hydroxyethanaminium 5-(2,4-dinitrophenyl)-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-olate 
sesquihydrate 



Crystal data 

C 6 Hi 6 NO + CioH 5 N407 ■ 1 .5H 2 0 

M r = 438.40 

Monoclinic, P2\lc 

a = 9.6003 (5) A 

6= 11.6568 (6) A 

c= 18.1993 (9) A 

R = 98.066 (3)° 

V= 2016.51 (18) A 3 

Z = 4 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and (p scan 

Absorption correction: multi-scan 

(SADABS; Broker, 2004) 
r min = 0.948, T max = 0.979 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > laiF 1 )] = 0.043 

1*^(^ = 0.131 

5= 1.09 

3219 reflections 

341 parameters 



F(000) = 924 

£> x = 1.444 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 5746 reflections 

(9 = 2.1-24.1° 

fi = 0.12 mm" 1 

7=293 K 

Block, red 

0.30 x 0.20 x 0.20 mm 



16207 measured reflections 
3219 independent reflections 
2353 reflections with I> 2a(T) 
R mt = 0.033 

^max 24.2 , $min 2.1 

fc = -ll->10 
Ar = — 13^-13 
/ = -20^20 



49 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 
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H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F 0 2 ) + (0.05 187 3 ) 2 + 1.3 18 IP] 

where P = {F 2 + 2F 2 )/3 
(A/o)„» = 0.001 



Ap max = 0.34 e A" 3 
AjOmin = -0.26 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0070 (12) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U *ITJ 

^iso ' ^eq 


Occ. (<1) 


CI 


0.2628 (2) 


0.0366 (2) 


0.54157 (13) 


0.0329 (6) 




C2 


0.2250 (3) 


0.0267 (2) 


0.46611 (13) 


0.0391 (6) 




H2 


0.1497 


-0.0193 


0.4465 


0.047* 




C3 


0.3010(3) 


0.0862 (2) 


0.42078 (13) 


0.0382 (6) 




C4 


0.4145 (3) 


0.1532 (2) 


0.44884 (13) 


0.0392 (6) 




H4 


0.4629 


0.1959 


0.4174 


0.047* 




C5 


0.4544 (3) 


0.1556 (2) 


0.52411 (13) 


0.0356 (6) 




H5 


0.5339 


0.1975 


0.5429 


0.043* 




C6 


0.3811 (2) 


0.09788 (18) 


0.57400(12) 


0.0302 (5) 




C7 


0.4339 (2) 


0.09933 (19) 


0.65315 (12) 


0.0307 (5) 




C8 


0.4299 (2) 


-0.0016 (2) 


0.69591 (12) 


0.0320 (5) 




C9 


0.5512 (3) 


0.0971 (2) 


0.80407 (13) 


0.0415 (6) 




C10 


0.4982 (2) 


0.1991 (2) 


0.68671 (12) 


0.0333 (6) 




Cll 


0.055 (3) 


0.421 (2) 


0.6323 (12) 


0.123 (6) 


0.50 


H11A 


0.0931 


0.4283 


0.6844 


0.148* 


0.50 


hub 


0.0582 


0.4964 


0.6100 


0.148* 


0.50 


C12 


0.148 (2) 


0.341 (2) 


0.5957 (12) 


0.123 (6) 


0.50 


H12A 


0.2171 


0.3879 


0.5757 


0.148* 


0.50 


H12B 


0.1987 


0.2941 


0.6346 


0.148* 


0.50 


08 


0.0978 (6) 


0.2768 (6) 


0.5468 (3) 


0.0968 (18) 


0.50 


H8 


0.0804 


0.3126 


0.5078 


0.145* 


0.50 


Cll' 


0.0599(11) 


0.4204 (8) 


0.6337 (5) 


0.0340 (19) 


0.50 


H11C 


0.0687 


0.4851 


0.6012 


0.041* 


0.50 


H11D 


0.0916 


0.4447 


0.6842 


0.041* 


0.50 


C12' 


0.1500(14) 


0.3260(12) 


0.6142 (7) 


0.058 (2) 


0.50 


H12C 


0.1463 


0.2636 


0.6483 


0.087* 


0.50 


H12D 


0.2452 


0.3526 


0.6169 


0.087* 


0.50 


H12E 


0.1173 


0.3002 


0.5647 


0.087* 


0.50 


C13 


-0.1176 (4) 


0.2726 (3) 


0.66133 (19) 


0.0675 (9) 




H13A 


-0.0693 


0.2132 


0.6374 


0.081* 




H13B 


-0.2176 


0.2562 


0.6517 


0.081* 




C14 


-0.0709 (5) 


0.2668 (4) 


0.7436 (2) 


0.0950 (13) 
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T T 1 A A 

H14A 


A Aim 

0.0297 


A IT) 1 

0.2732 


a n c i c 

0.7535 


A 1 A * 

0.142* 




t r i <n 

H14J3 


a aaa/t 

— 0.0996 


A 1 A A O 

0.1948 


A H /CO A 

0. /624 


A 1 /IT* 

0.142* 




T T 1 /I /"< 

H14C 


a 1 1 id 

-0.1130 


A ") O O C 

0.3285 


a n /~ n f 

0.7676 


A 1 /I 1 ± 

0.142* 




/~< 1 C 

C15 


A 1 /'A /1\ 

-0.169 (2) 


A /I T7 A / 1 A\ 

0.4779 (19) 


0.6581 (13) 


0.125 (6) 


A C A 

0.50 


H15A 


— 0.12OO 


A A o tn 

0.4SS2 


A TAA*5 
0. /093 


A 1 -1 A* 

0.14y* 


A CA 
0.D0 


H15B 


-0.2639 


0.4505 


0.6590 


0.149* 


0.50 


Clo 


a 1 "7 A 

—0.1 /9 (J) 


A cnin / 1 n\ 

o.5yiy (iy) 


0.62J3 (11) 


A 1 OA 

0.120 (o) 


A CA 
0.30 


H16A 


-0.2529 


0.6364 


0.6412 


0.144* 


0.50 


T T 1 ZTFJ 

H16B 


A A A 1 A 

—0.0910 


A 1 A 

0.6330 


a a n 

0.6347 


A 1 A A &i 

0.144* 


A C A 

0.50 


U9 


mi io /c^ 
— 0.2118 (8) 


A ClI A / £\ 

0.5 /34 (6) 


A C A A '"I SI \ 

0.5442 (3) 


A 1 AA /TA 

0.109 (2) 


A CA 

0.50 


t ta 

H9 


a ^% o n 

-0.2877 


A C A AC 

0.5405 


A O C 1 

0.5351 


A 1 z' /I sk 

0.164* 


A C A 

0.50 


L15 


A 10*70 /1 T\ 

-0.187s (13) 


A AH A^ / 1 /1\ 

0.4742 (14) 


0.6532 (12) 


A ATI / A \ 

0.073 (4) 


A C A 

0.50 


TT1 cr^ 

H15C 


A TOrtC 

-0.2805 


A /I /I 1 1 

0.4412 


0.6536 


A AOO A 

0.088* 


A C A 

0.50 


HI 5D 


— 0.1M / 


a a rm 
0.49 / / 


0. /034 


A AOO* 

0.088* 


A CA 

0.50 


C16 


a 1 no /o\ 
— 0.198 (2) 


A CTO / 1 C\ 

0.5 /52 (15) 


A £i A1 £. fWW 

0.6036 (11) 


A 1 A A 

0.104 (6) 


A CA 

0.50 


H16C 


A 1 A/TA 

— 0.1060 


a crm 
0.59 1 1 


0.5945 


0.156* 


A CA 

0.50 


T T 1 £LT\ 

H16D 


AT/! AA 

-0.2409 


0.6376 


0.6267 


A 1 C £ * 

0.156* 


A C A 

0.50 


HI 6b 


—0.2530 


0.5363 


O.zn /d 


A 1 C£* 


A CA 
0.30 


XT 1 

Nl 


0.2581 (2) 


0.0802 (2) 


A ^ A 1 A/" /1 IN 

0.34106 (12) 


A A/I AT //^\ 

0.0495 (6) 




XTO 

N2 


0.1609 (2) 


a nmn / 1 a\ 
—0.01230 (19) 


0.58625 (12) 


A A/in /C\ 

0.042 / (5) 




XT1 

JN J 


0.4909 (2) 


0.00326 (16) 


A I^ClZI ( 1 A\ 

0. /o952 (10) 


0.0392 (5) 




TJT 


A /I OAO 

0.4902 


A ACOC 

—0.0585 


0. /953 


A f\AH* 
0.04 /* 




XT /I 

N4 


0.5523 (2) 


A 1 A1 /I "7 /I "7 \ 

0.19167 (17) 


A T 1 /I A\ 

0.76131 (10) 


A ATAH SC\ 

0.0397 (5) 




TU A A 

H4A 


a c ono 
0.5898 


0.2526 


a ion 
0. /822 


A A A O* 

0.048* 




XTC 


A AA1 1 /1\ 

—0.0911 (3) 


0.3855 (2) 


0.62698 (15) 


A A^l 1 

0.0531 (6) 




Ul 


a incn /i o\ 

0.3 / /59 (18) 


A AA/1AA 

—0.09499 (13) 


a cn^t AH fCi\ 

0.6/24/ (9) 


A A A AA i A \ 
0.0400 (4) 




<J2 


0.5996 (3) 


0.09640 (17) 


A OTA')'? /1A\ 

0.87033 (10) 


0.0673 (7) 




Uj 


U.3US /3 (IV) 


U.ZV3 / / (14) 


A £££OA /'o^ 


A A/1 19 

U.V4i2 (jj 




U4 


U.zvjj (z) 


o.i j /y (z) 


A T AO£"7 /1 A\ 

U.jUzo / (1U) 


U.Uo4z (o) 




Ud 


A 1 O AA {~i \ 

o.isyo (j) 


A AAO£ ZO\ 

—0.0026 (2) 


a 1 A'} / 1 1 \ 
O.jIoOj (11) 


0.0 / jo (/) 




Uo 


A 1 A 1 O ZO\ 

0.1012 (2) 


A 1 A 1 AO MO\ 

—0.10192 (Is) 


0.364/2 (12) 


A A£ 1 T 

O.Ool j (o) 




r>7 

yj l 


A 1 'J97 

W. 1 JZ / \,Z J 


n 041 ad mi 


U.OJ74U \ v I J 


n n^zi9 




O10 


0.7928 (4) 


0.1814(3) 


0.98317 (18) 


0.1345 (15) 




Oil 


0.5047 (15) 


-0.0413 (8) 


0.9782 (6) 


0.193 (5) 


0.50 


H5A 


-0.126 (4) 


0.376 (3) 


0.574 (2) 


0.079(10)* 




H10B 


0.744 (5) 


0.145 (4) 


0.944 (2) 


0.16(2)* 




H10A 


0.818 (6) 


0.251 (3) 


0.969 (3) 


0.19(3)* 




Atomic displacement parameters (A 2 ) 






JJ22 JJ33 


U n 




TJ23 


CI 


0.0335 (13) 


0.0302 (13) 0.0342 (13) 


0.0035 (11) 


0.0017(10) 


-0.0016(10) 


C2 


0.0345 (13) 


0.0388 (14) 0.0408 (14) 


0.0048 (11) 


-0.0057 (11) 


-0.0061 (11) 


C3 


0.0418(14) 


0.0416 (15) 0.0289 (13) 


0.0114(12) 


-0.0029(11) 


-0.0019(11) 


C4 


0.0476(15) 


0.0373 (14) 0.0327 (14) 


0.0037 (12) 


0.0061 (12) 


0.0011 (11) 


C5 


0.0407 (14) 


0.0325 (13) 0.0325 (13) 


-0.0009(11) 


0.0009(11) 


-0.0012(11) 


C6 


0.0355 (13) 


0.0228 (12) 0.0313 (12) 


0.0077 (10) 


0.0013 (10) 


-0.0021 (10) 


C7 


0.0376 (13) 


0.0249 (12) 0.0286 (12) 


0.0022 (10) 


0.0015 (10) 


-0.0013 (10) 


C8 


0.0364 (13) 


0.0295 (13) 0.0295 (12) 


0.0028 (11) 


0.0024 (10) 


-0.0023 (10) 


C9 


0.0589(17) 


0.0327 (14) 0.0303 (14) 


0.0006 (13) 


-0.0032 (12) 


-0.0019(11) 
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C1U 


a (\a m z' i x 
U.U4Uz (14) 
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U.UzsU (13) 


A AO 1 A /1 'I A 

U.U3 14 (13) 
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U.UU4Z (11) 
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— U.UUzz (1U) 


Cll 
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— U.Uzs (3 ) 


CI 1 
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U.U34 (4) 
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U.UUU (3) 


Clz 


A AO A 1 A A 
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05 


0.0957 (18) 


0.0804 (16) 


0.0435 (12) 


-0.0150(14) 


-0.0150(11) 


-0.0126(11) 


06 


0.0528 (12) 


0.0529 (13) 


0.0769(15) 


-0.0191 (10) 


0.0051 (10) 


-0.0075 (11) 


07 


0.0551 (12) 


0.0581 (13) 


0.0524 (12) 


0.0048 (10) 


0.0185 (9) 


-0.0030 (10) 


010 


0.173 (3) 


0.106 (2) 


0.097 (2) 


-0.064 (2) 


-0.076 (2) 


0.0379 (19) 


Oil 


0.262(11) 


0.162(11) 


0.153 (10) 


-0.096(10) 


0.021 (9) 


0.020 (6) 



Geometric parameters (A, ") 



CI— C2 


1.375 (3) 


C12'— H12D 


0.9600 


CI— C6 


1.400 (3) 


C12'— H12E 


0.9600 


CI— N2 


1.472 (3) 


CI 3— N5 


1.495 (4) 


C2— C3 


1.366 (4) 


C13— C14 


1.504 (5) 


C2— H2 


0.9300 


C13— H13A 


0.9700 


C3— C4 


1.379(4) 


C13— H13B 


0.9700 


C3— Nl 


1.453 (3) 


C14— H14A 


0.9600 


C4— C5 


1.370 (3) 


C14— H14B 


0.9600 


C4— H4 


0.9300 


C14— H14C 


0.9600 


C5— C6 


1.397 (3) 


CI 5— N5 


1.47 (2) 


C5— H5 


0.9300 


C15— C16 


1.470(13) 


C6— C7 


1.458 (3) 


C15— H15A 


0.9700 


C7— C8 


1.414(3) 


C15— H15B 


0.9700 


C7— C10 


1.415 (3) 


CI 6— 09 


1.44(2) 


C8— 01 


1.248 (3) 


C16— H16A 


0.9700 


C8— N3 


1.386 (3) 


C16— H16B 


0.9700 


C9— 02 


1.230 (3) 


09— H9 


0.8200 


C9— N4 


1.350 (3) 


C15'— C16' 


1.478 (12) 


C9— N3 


1.351 (3) 


CI 5'— N5 


1.512(15) 


C10— 03 


1.248 (3) 


C15'— H15C 


0.9700 
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CIO— N4 
Cll— N5 
Cll— C12 
Cll— H11A 
Cll— HUB 
CI 2— 08 
C12— H12A 
C12— H12B 
08— H8 
Cll'— C12' 
Cll'— N5 
Cll'— H11C 
Cll'— H11D 
C12'— H12C 



1.387 (3) 

1.45 (2) 

1.509 (13) 

0.9700 

0.9700 

1.21 (2) 

0.9700 

0.9700 

0.8200 

1.474(10) 

1.493 (11) 

0.9700 

0.9700 

0.9600 



C15'— H15D 
C16'— H16C 
C16'— H16D 
CI 6'— H16E 
Nl— 04 
Nl— 05 
N2— 07 
N2— 06 
N3— H3 
N4— H4A 
N5— H5A 
010— H10B 

010— H10A 

011— 011' 



0.9700 
0.9600 
0.9600 
0.9600 
1.220 (3) 
1.223 (3) 
1.214(3) 
1.229 (3) 
0.8600 
0.8600 
0.97 (4) 
0.903 (19) 
0.89 (2) 
1.260(18) 



C2— CI— C6 
C2— CI— N2 
C6— CI— N2 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— Nl 
C4— C3— Nl 
C5— C4— C3 
C5— C4— H4 
C3— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C5— C6— CI 
C5— C6— C7 
CI— C6— C7 
C8— C7— CIO 
C8— C7— C6 
CIO— C7— C6 
01— C8— N3 

01— C8— C7 
N3— C8— C7 

02— C9— N4 

02— C9— N3 
N4— C9— N3 

03— CIO— N4 
03— CIO— C7 
N4— CIO— C7 
N5— Cll— C12 
N5— Cll— H11A 
C12— Cll— H11A 
N5— Cll— HUB 



123.3 (2) 
114.6(2) 
121.8 (2) 

118.2 (2) 
120.9 
120.9 

121.7 (2) 
118.5 (2) 
119.7(2) 
118.5 (2) 
120.8 
120.8 

123.0 (2) 
118.5 
118.5 

115.1 (2) 

120.0 (2) 

124.8 (2) 

119.4 (2) 

120.1 (2) 

120.4 (2) 

117.5 (2) 

125.3 (2) 

117.2 (2) 
122.5 (2) 
122.0 (2) 
115.5 (2) 
116.9(2) 
126.2 (2) 
116.9(2) 
114.7(18) 
108.6 
108.6 
108.6 



HI 3 A— CI 3— H13B 
C13— C14— H14A 
C13— C14— H14B 
H14A— C14— H14B 
C13— C14— H14C 
H14A— CI 4— H14C 
H14B— C14— H14C 
N5— CI 5— C16 
N5— CI 5— HI 5 A 
C16— C15— H15A 
N5— C15— H15B 
C16— C15— H15B 
H15A— CI 5— H15B 
09— CI 6— C15 
09— CI 6— HI 6 A 
C15— C16— H16A 
09— CI 6— HI 6B 
C15— C16— H16B 
H16A— C16— H16B 
CI 6— 09— H9 
CI 6'— C15'— N5 
CI 6'— C15'— H15C 
N5— C15'— H15C 
C16'— C15'— H15D 
N5— C15'— H15D 
H15C— C15'— H15D 
C15'— C16'— H16C 
C15'— C16'— H16D 
H16C— CI 6'— H16D 
C15'— C16'— H16E 
H16C— CI 6'— H16E 
H16D— C16'— H16E 
04— Nl— 05 
04— Nl— C3 



107.6 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

120.3 (17) 

107.2 

107.2 

107.2 

107.2 

106.9 

106.7(16) 

110.4 

110.4 

110.4 

110.4 

108.6 

109.5 

110.1 (12) 

109.6 

109.6 

109.6 

109.6 

108.2 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

123.5 (2) 

118.3 (2) 
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C12— Cll— HUB 108.6 

H11A— Cll— HUB 107.6 

08— C12— Cll 121 (2) 

08— C12— H12A 107.2 

Cll— C12— H12A 107.2 

08— C12— H12B 107.2 

Cll— C12— H12B 107.2 

H12A— C12— H12B 106.8 

C12— 08— H8 109.5 

C12'— Cll'— N5 111.9(9) 

C12'— Cll'— H11C 109.2 

N5— Cll'— H11C 109.2 

C12'— Cll'— H11D 109.2 

N5— Cll'— HI ID 109.2 

H11C— Cll'— H11D 107.9 

Cll'— C12'— H12C 109.5 

Cll'— C12'— H12D 109.5 

H12C— C12'— H12D 109.5 

Cll'— C12'— H12E 109.5 

H12C— C12'— H12E 109.5 

H12D— C12'— H12E 109.5 

N5— C13— C14 114.3(3) 

N5— C13— H13A 108.7 

C14— C13— H13A 108.7 

N5— C13— H13B 108.7 

C14— C13— H13B 108.7 

C6— CI— C2— C3 -4.7 (4) 

N2— CI— C2— C3 169.2(2) 

CI— C2— C3— C4 1.2(4) 

CI— C2— C3— Nl -177.4(2) 

C2— C3— C4— C5 2.7 (4) 

Nl— C3— C4— C5 -178.7 (2) 

C3— C4— C5— C6 -3.4 (4) 

C4— C5— C6— CI 0.1 (3) 

C4— C5— C6— C7 176.8 (2) 

C2— CI— C6— C5 4.1(3) 

N2— CI— C6— C5 -169.4(2) 

C2— CI— C6— C7 -172.5 (2) 

N2— CI— C6— C7 14.1 (3) 

C5— C6— C7— C8 -138.6 (2) 

CI— C6— C7— C8 37.7 (3) 

C5— C6— C7— CIO 36.9 (3) 

CI— C6— C7— CIO -146.7 (2) 

CIO— C7— C8— 01 -179.2 (2) 

C6— C7— C8— 01 -3.6 (4) 

CIO— C7— C8— N3 -0.1(3) 

C6— C7— C8— N3 175.5 (2) 

C8— C7— CIO— 03 -179.7 (2) 



05— Nl— C3 118.2(2) 
07— N2— 06 123.1 (2) 
07— N2— CI 118.7(2) 

06— N2— CI 118.0(2) 
C9— N3— C8 125.4(2) 
C9— N3— H3 117.3 
C8— N3— H3 117.3 
C9— N4— CIO 125.7 (2) 
C9— N4— H4A 117.2 
CIO— N4— H4A 117.2 
Cll— N5— C15 107.6(13) 
Cll— N5— Cll' 1.2(13) 
C15— N5— Cll' 108.0(10) 
Cll— N5— C13 116.3(10) 
C15— N5— C13 111.0(9) 
Cll'— N5— C13 115.2(4) 
Cll— N5— C15' 114.4(11) 
C15— N5— C15' 7.4(15) 
Cll'— N5— C15' 114.9(7) 
C13— N5— C15' 108.8 (6) 
Cll— N5— H5A 107(2) 
CI 5 — N5 — H5A 110(2) 
Cll'— N5— H5A 108(2) 
CI 3— N5— H5A 105 (2) 
CI 5' — N5 — H5A 104(2) 

H 1 OB — 0 1 0 — H 1 OA 109(3) 

C6— CI— N2— 07 37.2 (3) 

C2— CI— N2— 06 38.1 (3) 

C6— CI— N2— 06 -147.8 (2) 

02— C9— N3— C8 177.7 (3) 

N4— C9— N3— C8 -1.1 (4) 

01— C8— N3— C9 -179.5 (2) 
C7— C8— N3— C9 1.3 (4) 

02— C9— N4— CIO -179.1 (3) 
N3— C9— N4— CIO -0.3 (4) 

03— CIO— N4— C9 -179.9(2) 
C7— C 1 0— N4— C9 1 .4 (4) 
C12— Cll— N5— C15 -174.2(17) 
C12— Cll— N5— Cll' 76(62) 
C12— Cll— N5— C13 60.6 (19) 
C12— Cll— N5— C15' -171.2(15) 
C 1 6— C 1 5— N5— C 1 1 63 (2) 

C 1 6— C 1 5— N5— C 11' 64 (2) 

C16— C15— N5— C13 -168.7 (16) 

C16— C15— N5— C15' -95 (12) 

C12'— Cll'— N5— Cll -118(62) 

C12'— Cll'— N5— C15 171.4(11) 

C12'— Cll'— N5— C13 46.7 (8) 
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C6— CI— CIO— 03 
C8— C7— CIO— N4 
C6— C7— CIO— N4 
N5— Cll— C12— 08 
N5— CI 5— CI 6— 09 
C2— C3— Nl— 04 
C4— C3— Nl— 04 
C2— C3— Nl— 05 
C4— C3— Nl— 05 
C2— CI— N2— 07 



4.7 (4) 
-1.1(3) 
-176.7 (2) 
23 (3) 
45 (3) 
156.9 (2) 
-21.7(3) 
-23.3 (3) 
158.1 (2) 
-136.8 (2) 



C12'— Cll'- 
C14 — C13— 
C14 — C13— 
C14— C13- 
C14— C13- 
C16'— C15'- 
C16'— C15'- 
C16'— C15'- 
C16'— C15'- 



-N5— C15' 
-N5— Cll 
-N5— C15 
-N5— Cll' 
-N5— CI 5' 
-N5— Cll 
-N5— C15 
-N5— Cll' 
-N5— CI 3 



174.3 (10) 
61.7(10) 
-61.7(11) 
61.4 (5) 
-69.2 (9) 
66.1 (17) 
89(11) 
67.3 (14) 
-161.9(10) 



Symmetry code: (i) -x+\, -y, -z+2. 



Hydrogen-bond geometry (A, °) 



D—R-A 


D — H 


K-A 


D-A 


D—R-A 


08— H8-09 11 


0.82 


2.14 


2.739 (10) 


130 


09— H9-011 ,il 


0.82 


2.11 


2.841 (17) 


148 


N3— H3-03 iv 


0.86 


1.94 


2.794 (2) 


174 


N4— H4^-01 v 


0.86 


1.97 


2.804 (3) 


165 


N5— H5^-O10'" 


0.97 (4) 


1.86(4) 


2.808 (4) 


164 (3) 


010— H10S-O2 


0.90 (2) 


1.87 (3) 


2.751 (3) 


163 (5) 


010— H10^-O6 v 


0.89 (2) 


2.02 (2) 


2.902 (4) 


172 (6) 


Symmetry codes: (ii) -x, 


-y+l, -z+1; (iii)x-l, -y+V2, z-1/2; (iv) -x+l,y-V2, 


-z+3/2;(v)-x+l,yfl/2, 


-z+3/2. 
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